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scores	 than	 those	who	had	 remained	 irregular	 exercisers	or	had	discontinued,	but	 their	 scores	 for	












The	promotion	of	 an	 active	 lifestyle	 has	 become	a	priority	 for	modern	 societies.	 An	 abundance	of	
studies	converges	towards	an	inverse	relationship	between	the	amount	of	habitual	physical	activity	
and	 a	 variety	 of	 negative	 health	 outcomes	 throughout	 life	 [1,2].	 Beyond	 disease	 prevention	 and	

















The	 concept	 of	 emerging	 adulthood	 was	 developed	 by	 Arnett	 to	 characterize	 the	 period	 of	 life	
comprised	between	the	ages	18	and	25	[18].	This	is	a	phase	of	profound	demographic	changes,	such	
as	leaving	home	and	becoming	financially	independent.	Another	important	aspect	during	this	period	
is	 further	 exploration	 of	 one’s	 identity,	 which	 leads	 to	 high	 rates	 of	 risky	 behavior.	 For	 instance,	

















environment.	Questionnaires	were	 sent	 to	 the	 participants’	 private	 addresses,	 to	 be	 completed	 at	
home	and	returned	using	a	pre-paid,	addressed	envelope.	Participants	were	informed	that	data	would	
be	kept	strictly	confidential	and	would	not	be	shared	with	third	parties,	including	the	army.	With	the	









brief,	 although	 the	 use	 of	 alcohol,	 tobacco	 and	 cannabis	 was	 higher	 in	 non-responders	 and	 non-
consenters	 compared	 to	 responders	 and	 consenters	 respectively,	 effects	 were	 small	 and	 partly	
























Self-reported	 data	 on	 height	 and	 weight	 were	 used	 to	 calculate	 body	 mass	 index	 (BMI,	 kg/m2).	









6-item	questionnaire	 yielding	 a	 score	 ranging	 between	 ‘no	 symptom	of	 dependence’	 (0)	 and	 ‘high	
number	of	symptoms	of	dependence’	(10).	A	nicotine	dependence	status	was	defined	as	a	score	of	4	
or	above	[28].	Cannabis	use	disorder	
Cannabis	use	disorder	was	assessed	using	 the	Cannabis	Use	Disorder	 Identification	Test	 (CUDIT),	 a	
screening	instrument	providing	a	score	between	‘no	symptom	of	dependence’	(0)	and	‘high	number	
of	symptoms	of	dependence’	(40).	Cannabis	use	disorder	was	defined	as	a	score	of	8	or	above	[29].	Socio-demographics	




or	 disability	 pension]),	 type	 of	 community	 (‘rural’	 [below	 10000	 inhabitants];	 ‘urban’	 [10000	
inhabitants	or	above]).	The	assessment	of	educational	level	in	young	adults	is	hindered	by	the	fact	that	
a	 large	 number	 of	 them	 had	 not	 yet	 reached	 their	 highest	 educational	 level.	 Therefore,	 parents’	
educational	 level	 (‘lower	 secondary	 school’;	 ‘vocational	 upper	 secondary	 school’;	 ‘general	 upper	
secondary	 school’	 [high	 school	 or	 equivalent];	 ‘tertiary’	 [university	 or	 other	 graduate	 school])	 and	
perceived	family	financial	situation	(‘below	average’;	‘average’;	‘above	average’)	were	also	measured.	














causality,	 cross-lagged	 path	 analysis	 was	 applied.	 This	 type	 of	 structural	 equation	 model	 involves	






A	 model	 was	 computed	 to	 include:	 synchronous	 correlations	 of	 regular	 exercise	 with	 all	 health	
outcomes	at	t1	and	t2;	autocorrelations	of	all	variables;	cross-lagged	correlations	of	all	health	outcomes	
at	 t2	with	 regular	 exercise	 at	 t1	 (to	determine	 if	 regular	 exercise	predicts	 health);	 and	cross-lagged	














to	be	older	 than	 those	who	 indicated	a	high	 level.	Never	exercisers	were	associated	with	speaking	










(p<.001),	 overweight	 (p=.011)	or	obese	 (p=.009),	 and	a	high	prevalence	of	being	of	normal	weight	
(p=.007).	 Regarding	 substance	 use,	 never	 exercisers	 were	 associated	 with	 high	 rates	 of	 alcohol	





changes	 in	 sport	 and	 exercise	 levels	 (resisters,	 lapsers,	 adopters,	 maintainers),	 except	 for	 alcohol	
dependence;	 in	 this	 case,	 a	 lower	 prevalence	 (6.4%)	 was	 observed	 in	 maintainers	 than	 in	 other	
categories,	 but	 this	 difference	 did	 not	 reach	 significance	 (p=.218).	 Post-hoc	 analyses	 showed	 that	
maintainers	 scored	 significantly	 higher	 on	 physical	 health	 than	 both	 resisters	 (p<.001)	 and	 lapsers	
(p<.001),	and	that	adopters	scored	significantly	higher	than	resisters	(p=.001).	Mental	health	scores	
were	 significantly	 higher	 for	 maintainers	 than	 for	 resisters	 (p<.001)	 and	 lapsers	 (p=.003),	 and	
significantly	higher	for	adopters	than	for	resisters	(p=.012).	Depression	scores	were	significantly	lower	














stability	over	 time	(range	 .307	to	 .656).	Regular	exercise	at	baseline	significantly	predicted	physical	
health	 (β=.043,	 p=.002),	 mental	 health	 (β=.036,	 p=.007),	 alcohol	 dependence	 (β=-.073,	 p=.004),	
nicotine	 dependence	 (β=-.127,	 p<.001)	 and	 cannabis	 use	 disorder	 (β=-.100,	 p<.001),	 but	 not	
depression	 (β=-.012,	 p=.374)	 and	normal	weight	 (β=.027,	 p=.090)	 at	 follow-up.	 Regular	 exercise	 at	





The	 results	 indicate	 a	monotonic	 improvement	 of	most	 health	 indicators	 with	 increasing	 exercise	
levels,	 indicating	 a	 dose-response	 relationship.	 Participants	 who	maintained	 regular	 exercise	 from	
baseline	to	follow-up	had	better	scores	for	health	related	quality	of	life	and	depression,	and	were	less	
likely	to	be	underweight,	obese,	or	substance-dependent	than	those	who	exercised	irregularly	over	


































exercise	at	 follow-up	was	 in	 turn	positively	associated	with	physical	and	mental	health	at	baseline.	
These	results	imply	that	sport	and	exercise	is	a	valuable	way	of	improving	health-related	quality	of	life,	
which	is	in	turn	a	significant	determinant	of	regular	exercise.	In	the	opposite	direction,	poor	health-
related	quality	of	 life	appears	 to	be	a	barrier	 to	 regular	exercise,	and	not	being	a	 regular	exerciser	
appears	to	be	a	predictor	of	poor	health-related	quality	of	 life,	 thereby	constituting	a	vicious	circle	
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Age	[mean	(SD)]	 	 19.95	 (1.19)	 20.21	(1.26)	ab	 20.37	(1.32)	b	 20.02	(1.15)	ac	 19.91	(1.21)	cd	 19.82	(1.09)	d	 <.001	
Language	 	 	 	 	 	 	 	
				German		 	 2238	 (46.2%)	 	 74	 (30.3%)	-	 	 155	 (37.1%)	-	 	 303	 (45.6%)	 	 977	(48.0%)	 	 729	(49.1%)	 <.001	
				French		 	 2608	 (53.8%)	 	 170	(69.7%)	+	 	 263	 (62.9%)	+	 	 362	 (54.4%)	 	1057	(52.0%)	 	 756	(50.9%)	 	
Perceived	family	financial	
situation	 	 	
	 	 	 	 	
				Below	average		 	 680		(14.0%)	 	 60	 (24.6%)	+	 	 71	 (17.0%)	 	 109	(16.4%)	 	 272	(13.4%)	 	 168	(11.3%)	-	 <.001	
				Average	 	 1977		(40.8%)	 	 101	(41.4%)	 	 210	(50.2%)	+	 	 267	 (40.2%)	 	 828	(40.7%)	 	 571	(38.5%)	 	
				Above	average	 	 2189	 (45.2%)	 	 83	 (34.0%)	-	 	 137	 (32.8%)	-	 	 289	 (43.5%)	 	 934	(45.9%)	 	 746	(50.2%)	+	 	
Highest	education	achieved	 	 	 	 	 	 	 	
				Lower	sec.	school		 	 2383	 (49.2%)	 	 121	(49.6%)	 	 187	(44.7%)	 	 308	(46.3%)	 	1038	(51.0%)	 	 729	(49.1%)	 .004	
				Vocat.	upper	sec.	school	 	 1149	 (23.7%)	 	 76	 (31.1%)	+	 	 121	 (28.9%)	 	 172	(25.9%)	 	 441	(21.7%)	 	 339	(22.8%)	 	
				Gen.	upper	sec.	school	 	 1224	 (25.3%)	 	 42	 (17.2%)	-	 	 106	 (25.4%)	 	 171	(25.7%)	 	 517	(25.4%)	 	 388	(26.1%)	 	
				Tertiary	 	 90	 (1.9%)	 	 5	 (2.0%)	 	 4	 (1.0%)	 	 14	 (2.1%)	 	 38	 (1.9%)	 	 29	 (2.0%)	 	
Parents’	educational	level	 	 	 	 	 	 	 	
				Lower	sec.	school		 	 276	 (5.7%)	 	 22	 (9.0%)	 	 33	 (7.9%)	 	 38	 (5.7%)	 	 102	(5.0%)	 	 81	 (5.5%)	 .001	
				Vocat.	upper	sec.	school	 	 1698	 (35.0%)	 	 100	(41.0%)	 	 161	(38.5%)	 	 255	(38.3%)	 	 705	(34.7%)	 	 477	(32.1%)	 	
				Gen.	upper	sec.	school	 	 819	 (16.9%)	 	 42	 (17.2%)	 	 68	 (16.3%)	 	 111	(16.7%)	 	 334	(16.4%)	 	 264	(17.8%)	 	






















Employment	status	 	 	 	 	 	 	 	
				Employed	 	 2308	 (47.6%)	 	 149	(61.1%)	+	 	 242	 (57.9%)	+	 	 353	 (53.1%)	 	 890	(43.8%)	-	 	 674	 (45.4%)	 <.001	
				Student	 	 2282	 (47.1%)	 	 73	 (29.9%)	-	 	 144	 (34.4%)	-	 	 266	 (40.0%)	-	 	1046	(51.4%)	+	 	 755	 (50.8%)	 	
				Inactive	 	 256	 (5.3%)	 	 22	 (9%)	+	 	 32	 (7.7%)	 	 46	 (6.9%)	 	 98	 (4.8%)	 	 56	 (3.8%)	-	 	
Type	of	community	 	 	 	 	 	 	 	
				Rural	 	 2948	 (60.8%)	 	 136	(55.7%)	 	 228	(54.5%)	 	 420	(63.2%)	 	1292	(63.5%)	 	 872	(58.7%)	 <.001	






















	 	 	 	 	 	 ANOVA	
	 Mean	(95%	CI)	 Mean	(95%	CI)	 Mean	(95%	CI)	 Mean	(95%	CI)	 Mean	(95%	CI)	 F4,	4845	 				P	
Physical	health	 52.59	(51.66-53.52)	a	 53.32	(52.75-53.90)	ab	 53.80	(53.37-54.22)	b	 55.23	(55.02-55.44)	c	 56.01	(55.78-56.25)	d	 49.81	 <.001	
Mental	health	 46.42	(45.03-47.81)	a	 47.71	(46.77-48.66)	ab	 48.52	(47.85-49.19)	bc	 49.38	(49.02-49.74)	c	 51.05	(50.64-51.45)	d	 26.96	 <.001	
Depression	 10.69	(9.38-11.99)	a	 9.13	(8.28-9.97)	a	 7.65	(7.10-8.19)	b	 6.84	(6.55-7.12)	b	 5.81	(5.51-6.12)	c	 39.31	 <.001	
	 	 	 	 	 	 Chi-squared	
	 N	(%)	 N	(%)	 N	(%)	 N	(%)	 N	(%)	 χ2	 				P	
Body	Mass	Index	 	 	 	 	 	 	 	
				Underweight	 12	(4.9%)	 32	(7.7%)	+	 37	(5.6%)	+	 67	(3.3%)	 16	(1.1%)	-	 132.69	 <.001	
				Normal	weight	 169	(69.3%)	 277	(66.3%)	 470	(70.7%)	 1550	(76.2%)	 1237	(83.3%)	+	 	 	
				Overweight	 43	(17.6%)	 75	(17.9%)	 120	(18.0%)	 350	(17.2%)	 195	(13.1%)	-	 	 	
				Obese	 20	(8.2%)	+	 34	(8.1%)	+	 38	(5.7%)	 67	(3.3%)	 37	(2.5%)	-	 	 	
Alcohol	dependence	 45	(18.4%)	+	 42	(10.0%)	 64	(9.6%)	 207	(10.2%)	 132	(8.9%)	 21.26	 <.001	
Nicotine	dependence		 63	(25.8%)	+	 73	(17.5%)	+	 78	(11.7%)	 150	(7.4%)	-	 72	(4.8%)	-	 164.76	 <.001	
























	 	 	 	 	 ANOVA	
	 Mean	(95%	CI)	 Mean	(95%	CI)	 Mean	(95%	CI)	 Mean	(95%	CI)	 F4,	5075	 P	
Physical	health	 54.97	(54.77-55.17)	a	 55.16	(54.67-55.66)	ab	 56.02	(55.49-56.55)	bc	 56.34	(56.02-56.67)	c	 17.32	 <.001	
Mental	health	 46.89	(46.55-47.22)	a	 47.68	(46.92-48.43)	ab	 48.31	(47.46-49.17)	bc	 49.37	(48.83-49.91)	c	 18.71	 <.001	
Depression	 8.25	(7.99-8.52)	a	 7.92	(7.30-8.54)	a	 7.38	(6.72-8.03)	ab	 6.65	(6.27-7.03)	b	 12.48	 <.001	
	 	 	 	 	 Chi-squared	test	
	 N	(%)	 N	(%)	 N	(%)	 N	(%)	 χ2	 P	
Body	mass	index	 	 	 	 	 	 	
				Underweight	 110	(3.8%)	+	 6	(1.1%)	 8	(1.8%)	 6	(0.7%)	-	 69.16	 <.001	
				Normal	weight	 2128	(72.7%)	 445	(79.2%)	 352	(81.1%)	 751	(81.4%)	 	 	
				Overweight	 545	(18.6%)	 94	(16.7%)	 65	(15%)	 147	(15.9%)	 	 	
				Obese	 144	(4.9%)	+	 17	(3%)	 9	(2.1%)	 19	(2.1%)	-	 	 	
Alcohol	dependence	 249	(8.5%)	 48	(8.5%)	 36	(8.3%)	 59	(6.4%)	 4.44	 .218	
Nicotine	dependence	 353	(12.1%)	+	 41	(7.3%)	 27	(6.2%)	 43	(4.7%)	-	 55.66	 <.001	












health	 indicators.	 Synchronous	 correlations	 are	 not	 presented,	 and	 for	 clarity,	 only	
significant	autocorrelations	and	cross-lagged	correlations	are	presented.	The	model	was	
controlled	for	all	socio-demographic	variables.	**	p<.01;	***	p<.001	
	

